The Intermittent Infectiousness of Scarlet Fever. By W. BUTLER, M.B.
SCARLET fever loses nothing of its interest because of the purely inferential character of its hypothetical contagium. Doubtless, difficulty of interpretation is increased by reason of our ignorance concerning the materies morbi, but the phenomena which have eluded the promise of bacteriological research remain none the less a proper object of epidemiological interest. The nature of its infectiousness must, for the time being, be described in terms of its epidemical behaviour rather than be accounted for in the results of experimental investigation.
It is a feature of this behaviour-its intermittency-to which in particular I desire to call attention. Intermittent infectiousness is exhibited whenever from time to time a person who, between-times, is innocuous becomes capable of infecting others, with whom during the whole period he may have been in contact. Perhaps the condition is best illustrated in the example of a common cold. Catarrhal affections of the naso-pharynx have at one time been ascribed to chill, at another to infection, and both accounts of the cause of " colds" are probably *correct. Whether a " cold " be a specific zymotic disease or not, it is undeniably at times contracted by contact-infection, but the instances in which it is caught as a result of exposure to chill are too well authenticated, both by common and skilled observation, to admit of doubt as to this method of Qrigin.-However contracted, colds are, without doubt, infectious when set up. But colds contracted as a result of exposure to chill are examples of disease induced by a critical lowering of resistance in the presence of an infective aoent to which, in the absence ]-I10 of such a crisis, the body was immune. The innocuous presence of the infective agent is the predisposing but essential condition of the irruption of infectivity, and a person who habitually lives in co-partnership with such infectious material as the condition inmplies may be said, with each recurrence of the exciting cause, to be intermittently infectious. The flora of the naso-pharynx may be assumed norinally to include organisms capable, in those states of body which follow upon chill, of becoming toxic. Having, for the nonce, acquired this property in respect of their habitual host, they preserve the same virulent character when planted out among contacts, with whom association hitherto had been followed by no such untoward consequences. By grouping kindred phenomena we may the better understand the identical process which they exemplify, and in the example of catarrhal fever just outlined we have a type to which, as I hope to show, scarlet fever conforms in many respects. Other examples naturally present themselves.
Erysipelas admittedly exhibits a selective incidence upon those previouslv attacked. A chill, a prick, a scratch, even a surgical wound nade under aseptic precautions, may be followed in those who already have previously reacted to the erysipelatous streptococcus by another attack of the disease. When this happens such infected persons become possible foci of infection to others rendered susceptible by surgical, puerperal, or accidental injury. Yet another example is presented in a definitely specific infection-gonorrhcea. It may be years after the urethritis or other evidence of infectiousness has subsided that an indiscretion of the table, a severe chill, or other depressing circumstance lights afresh the old trouble, with an accompanying recurrence of the infectious state. Such cases are instances of intermittent infectiousness. Between the attacks there is extended a period of latency during which the tissues must be assumed to have harboured a quiescent infective material, innocuous to host or others, until injury lowered resistance and set free the restrained virulence of the lurking organism.
It mnay be urged that in the case of scarlet fever it is unnecessary to assume an intracorporeal habitat for the infective material, that infected fomnites afford a sufficient reservoir on which to draw in explanation of almost all conceivable instances of apparent interiittent infectivity. It would be futile to attempt to prove the negative of this proposition. The view that infected foilltes are a mileans by which scarlet fever is diffused is a theory which stands or falls accordingly as it offers an harmonious explanation of the facts. Without denying the occasional cqrrectness of this explanation, I shall submit a view which it will be my at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from endeavour to show is more generally consistent with the phenomena observed.
But first I should like to record a case which exemplifies the ineffectiveness of exposure to infected fomites of a person demonstrably susceptible to the disease. A parlourmaid, who for six months had been in daily attendance upon the nurses from the scarlet fever and diphtheria wards, left the Willesden Hospital and two days afterwardswas admitted to one of the Metropolitan Asylums Board's hospitals sufferina from scarlet fever. The dav on which she left Willesden, a laundry-maid in the hospital was found to be suffering from scarlet fever, the rash having developed on that day. The previous day, while suffering from sore throat, she had been in intimate contact with the parlourmaid who had left and there could be little doubt that this was the origin of the parlourmaid's attack. Six months' intimate personal contact with nurses fresh from the wards in their infected garments had failed to convey the disease to the parlourmnaid, yet she succumbed immediately she came in contact with the actual disease. There is a growing scepticism as to the part played in the spread of scarlet fever by infected fomites, and it must be admitted that while the possibility of this method of spread is incapable of disproof the evidence on which it rests is far from convincing, and many of the instances cited in proof of its occurrence are better accounted for as examples of personal infection. But so to account for them it is necessary to expand the notion of the conditions under which personally conveyed infection may occur. The prolonged duration of personal infectiousness in those attacked by scarlet fever was for long obscured by the explanation that the infection clung to surfaces and fomites and retained its activity for indefinite and enduring periods. It may be that such is the case, but return cases of scarlet fever are not now explained as being due to the rehabilitation of some long-disused article of play or clothing which had escaped disinfection at the time of removal of the patient. The hypothesis that the infection is retained in and emanates from the persons of those who have recently recovered from the disease is now generally accepted. Whether the infectiousness of such persons is prolonged continuously in anomalous particular cases or is only intermittently persistent under circurnstances for the imlost part undefinable are alternative though not necessarily antagonistic views. Without attempting a comprehensive statement, I believe the following to be true of the infectiousness of scarlet fever:
(1) Under varying but occasionally recognizable conditions persons recovered from scarlet fever are capable of conveying the infection to others after intervals frequently of prolonged duration, when apparently they had ceased to be infectious.
(2) There are persons who have not suffered from the disease who appear to harbour the infection in their tissues in such manner that while there is no ground for considering them during this passive stage a danger to others may yet, by a critical lowering of their resistance, become the source of their own infection.
(3) There are others, again, of whom, while it would be incorrect to say they had suffered an attack of scarlet fever, have yet in some degree reacted to an invasion of the poison and are capable of communicating to those with whom they come in contact the disease to which as such they are themselves immune.
To take the last case first. The frequency with which sore throat in other members of a family precedes a fully-developed attack in one of them leaves little rooin for doubt that such sore throat stands causally related to the attack in which the classical symptoms of the disease are unfolded.
In the following table is shown the frequency with which scarlet fever is associated with a history of sore throat in other inmates of houses invaded by the disease, together with control results of observations made in respect of diseases not naturally associated with sore throat. In these thirty-eight instances the sore throat complaiced of at time of inquiry subsequently proved to be scarlet fever.
The disparity in frequenc.y in the two series leaves little room for doubt that the prevalence of sore throat in scarlet fever-invaded houses is due in some way to the scarlet fever outbreak itself. Such sore throats are probably identical with those from which nurses and at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from Epidemiological Section attendants in scarlet fever wards have frequently been observed to suffer, and are to be looked upon as abortive attacks of the disease. This view is supported by consideration of the difference in age-incidence of scarlet fever and of the related sore throat. Although about 85 per cent. of the cases of scarlet fever occur in children aged under 15, the related sore throat occurs under 15 years of age in about 50 per cent. only of the total number affected. The greater resistance in those over 15 years of age exposed to attack presuinably results in only the initial symptoms developing, the attack being aborted at this stage. Diphtheria presents a demonstrable analogue to this condition. A transient sore throat in persons exposed to infection is followed by none of the classical symnptoimls of the disease, but bacteriological examination reveals the specific character of the faucial inflammation. During influenza epidemics miany persons not otherwise ill suffer from a passing, lumbago or other muscular pains, which must be regarded as definite reactions to the influenzal infection to which they have been subjected.
In epidemics of other diseases, such as typhoid fever or smallpox, mild cases of illness presenting one or other feature of the prevailing disease are to be found which, while not recognizable as instances of the disease in question, are yet in all probability capable of communicating it to others in its clinical completeness. Apart from the statistical evidence just given it is frequently difficult to account for the origin of certain attacks of scarlet fever, except upon the supposition that outbreaks of sore throat in a family preceding recognizable attacks of scarlet fever render the sufferers from sore throat capable of conveying the disease when all traces of their indisposition have disappeared. The following is an instance-one among many I have noted-which serves to illustrate what I believe to be a far from uncommon occurrence Roger N., removed to isolation hospital September 26, 1908, suffering from scarlet fever; onset September 25, rash September 26. Shortly before the onset of Roger's illness his brother Albert suffered from sickness and malaise, with redness of fauces, and was considered by his medical attendant to be possibly sickening with scarlet fever. However, as the symptoms passed off without the appearance of any rash, the diagnosis of scarlet fever was negatived.
A week later (October 3, 1908) Albert visited his cousin, Ernest A., at a house some distance away, and four days later the cousin failed with scarlet fever and was removed to hospital on the following day. No contact of Ernest A. with Roger N. had occurred subsequent to the onset of Roger's attack of scarlet fever, and Ernest A.'s attack could only be accounted for on the supposition that Albert had acted as a carrier case, not having himself suffered from a recognizable attack of the disease. It is to be noted that Albert did not desquamate.
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at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from 64 Butler: The Intermittent Infectiousness of Scarlet Fever Even a more striking instance of the infectivity of a transient sore throat unaccompanied by other symptoms is furnished in the following group of cases. Towards the end of September of this year a sharp outbreak of scarlet fever occurred in one of the public elementary schools in my district.
A number of children suffering from suspicious throats were excluded from school. Among these was a child, Kitty L. During her period of quarantine Kitty L. showed no other symptoms than the sore throat referred to, and she was readmitted to school fourteen days after the date of her exclusion, apparently in good health. Eight days after her readmission, however-on October 12-her brother was notified as suffering from what proved to be a fatal attack of scarlet fever, and on the same day a boy in the same class as Kitty L., George H., was also notified as suffering from the same disease. Both George H. and Kitty L.'s brother had an onset occurring on the same day, namely, October 9. There had been no othep cases of scarlet fever in the school within three weeks of George H.'s attack.
If the evidence be accepted that persons indiscernibly affected with scarlet fever are yet capable of communicating the disease to others, it will be seen how much more difficult a,nd complicated is the problem of tracing the origin of attacks to infected fomites and surfaces. But more important than this widening of the epidemiological problem is the fact itself that persons presenting no evidence of suffering or of having ever suffered from scarlet fever may, notwithstanding, be harbouring the infectious mnaterial of the disease and be.the means of infecting others with whom they come in contact. The recognition that apparently normal persons miay in their own bodies be carriers of scarlatinal infection very probably accounts for the occurrence of many cases of surgical scarlatina and diphtheritic attacks. It has frequently been noted, and my own observations confirm the fact, that the operation for the removal of adenoids and enlarged tonsils is apt to be followed by an attack of diphtheria or scarlet fever. The interval between the operation and the onset of symptoms so commonly corresponds with the normal incubative period of these diseases that it is difficult to believe that the patient has become infected subsequent to the performance of the operation, and what one is forced to think has happened is that the surgical interference has lowered resistance and auto-infection has been the consequence.
Post-operative scarlet fever is probably strictly analogous to postoperative diphtheria, and each condition presents the phenomenon of an aroused activity of infection due to an induced lowering of resistance. In such instances we have, perhaps, the simplest examples of an internmittent infectiousness, the intermittency depending upon some crisis in the normal resistance to infection. Continuous exposure in the absence of such a crisis is insufficient to provoke infection, but after an interval of such quiescence traumatism is the occasion of exhibiting a sudden accession of infectivity. Modifications in the degree of susceptibility to specific contagia are responsible for quite as profound changes in the epidemiological history of diseases as are the alterations in virulence of the materies morbi, and the familiar example of smallpox stayed in its historic natural epidemicity by the induced immunity of vaccination is a striking instance of this significant fact.
In scarlet fever many of the epidemical features of the disease demand for their explanation less the finding of an actual preceding case than the recognition of variation in the degree of iimmunity in presence of a tissue infection which has long antedated the actual onset of the disease. It has frequently been observed that children admnitted to the scarlet fever wards of a hospital, erroneously supposed to be suffering from the disease, have failed to contr-act it during possibly weeks of most definite exposure and then have succumbed to the infection upon their discharge and return to the environment of home. It is also probably more than a coincidence that a considerable number of children discharged from hospital after recovery from either scarlet fever or diphtheria should have to be readmitted a few days afterwards from the alternate disease. In all such cases it is probable that the change from the hygienic conditions of the hospital to the less healthy circumstances of the home lowers resistance, and in children capable of auto-infection this variation in degree of immunity determines the attack. It is, on the other hand, no uncommon occurrence to find children attending school desquamating from scarlet fever, who have been in regular attendance during the whole course of their illness and yet have failed during what might be supposed to have been the most active infectious stage to communicate the disease to any of the inmates of the school, although later on they have shown themselves capable of spreading the disease. We are probably in such instances presented with exacerbations of infectivity in the primary case or cases, such exacerbations being disproportionate to the variations in resistance of those exposed. The following series of cases is selected, not merely as illustrating the operation of both these correlative conditions, but as combining many other features in the epidemicity of scarlet fever:
Florrie C. was taken ill with sore throat on Novenmber 5, 1907. She remained at lhome until November 11, w,hen slhe rettu-iied to school and continued attendance until November 19, when she was reported as desquamating, and upon being examined was diagnosed as suffering from scarlet fever. No cases of scarlet fever were known to have occurred among the scholars attending the same public elementary school as Florrie C., and no cases of scarlet fever were directly traceable to contact with her prior to her admission to hospital on November 21. On the same date, however, as the commencement of Florrie C.'s illness, viz., November 5, 1907, a boy living next door, Albert E., also suffered from sore throat. He did not desquamate or present other symptoms of scarlet fever, but a month after Florrie C. had been removed to hospital, namely, on December 23, a sister of Albert E., Hilda E., failed with scarlet fever. Her attack could only be accounted for on the supposition that the brother Albert had acted as a carrier case, careful inquiry failing to discover other possible source of infection. During her stay in hospital Florrie C. was found not only to be suffering from scarlet fever, but to be harbouring Klebs-Lbffler bacilli. She was discharged from hospital on February 23, 1908, and about a fortnight later, on MIarch 8, her brother, Arthur C., failed with scarlet fever. Arthur's illness was looked upon as being in the nature of a return case and the first to derive from Florrie C.'s attack, notwithstanding her attendance at school during the early part of her illness. On March 12 (four days after the onset of Arthur's illness) Harriet C., a sister of Florrie's, also failed of scarlet fever, and on the same day John K., a lodger in the same house, failed with diphtheria. John K. was discharged from hospital on April 6, Harriet C. on April 25, and Arthur C. on May 2. On May 6 John K. was again admitted to hospital, having failed with scarlet fever the previous day. On May 9 Nellie J., living in the same street, failed with scarlet fever, and it was ascertained she had been in intimate contact with Harriet C. On May 11 Mrs. E., the muother of Albert and Hilda E., already referred to, failed with scarlet fever. She had b3en looking after Harriet C. since the latter's return from hospital. On May 12 Hilda E., whose previous attack on December 23 has been mentioned, again failed with scarlet fever, and on May 19 Albert E., the supposed carrier in Hilda's attack, also failed of the disease. Nellie J., whose onset on May 9 was believed to be due to contact with Harriet C., was discharged from hospital on July 4, and on July 21 her cousin, Harry J., living in the same house, failed with scarlet fever. I do not propose to comment in detail upon these cases. Nothing in the course of the inquiries was ascertained which could modify the natural inference as to the origin of the respecti-ve cases which the bare record suggests. I will, however, refer to another series of cases which illustrates in lesser deg,ree the intermittent character of scarlatinal infectiousness In J'anuary of the present year two cases of scarlet fever occurred at a house in Harrow, and the medical officer of health wVote me that two children, Gladys and Florence Y., living in Willesden, had attended a party on January 6, one of them being stated recently to have suffered from sore throat. Suspicion attached to the party as the probable origin of the outbreak. Upon visiting the address in Willesden where Florence and Gladys Y. lived, I found that both children were at school-Gladys at one school, Florence at another. When seen, both children were found to be desquamating, and inquiry elicited an onset of the disease on December 26 and 27 respectively. They attended large public elementary schools up to January 16. No cases of scarlet fever occurred at the school attended by Gladys, but one case occurred at the school attended by Florence the day after she ceased attending. In addition to this case, however, it was ascertained that three young adults, aged respectively 18, 27, and 24, who visited at the house of Florence and Gladys, and were frequently visited by them, were each attacked with scarlet fever, the onset of the first case being January 13 and of the other two January 25 and 27.
I will quote only one other instance illustrating the infectivity of persons not discernibly suffering from scarlet fever: Lily J. was excluded from attendance during a school outbreak of scarlet fever on account of suspicious illness. There was malaise on September 19, and vomiting, sore throat, and fever on September 20. No rash was observed and no desquamation followed, although she was kept under observation for over a month. Four days after the onset of Lily's illness, her brother Arthur was taken ill with headache, lassitude, and feverishness. No rash was observed, but three weeks afterwards he commenced a typical scarlatinal desquamation. His initial symptoms were much less characteristic and severe than were those of his sister, yet he alone presented the diagnostic features of the disease.
It is a very common experience to find that after cases have been removed to hospital the disease breaks out afresh in the household long after the recognized incubative period has elapsed. Many such cases are doubtless due to the retention at home of overlooked or aborted cases, but it so frequently happens, where the most careful search fails to discover such possible infecting cases, that one is impelled to fall back upon the possibility of auto-infection of the patient at a late period due to somne critical fall in his resistance or exacerbation of the latent infection he is harbouring. The following cases are selected as illustrating this point :-Ethel W., removed to isolation hospital suffering from scarlet fever, September 21, 1908; rash, September 20, 1908. Arthur W., in contact with Ethel up to the date of her removal, remained well until October 11, 1908, when he developed a "cold," and on October 16 he failed with scarlet fever, the rash appearing the following day. When he was removed to hospital on October 18 his brother John also failed with scarlet fever, the rash appearing on October 19. No other persons in the house had suffered from sore throat or other suspicious illness before or after the removal of Ethel to hospital, and it is probable that the superadded infection of a common cold so reduced Arthur's resistance to the infection, which presumably he had harboured since Ethel's removal, that he contracted the disease by auto-infection and then communicated it to his brother.
A history of superadded infection, such as common cold or influenza, occurring in cases of this character a few days prior to the onset of scarlet fever is so frequent as to suggest the probability of its being an element in the causation. Such added infection conceivably may act by lowering the specific resistance to an infection already present in the tissues, or by symbiotic process raising such latent infection to a pitch of critical virulence. Whichever be the modus operandi of infection delayed beyond the commonly ascribed incubative period, there can be no question as to the frequency of its occurrence.
In the following table is shown an analysis of 459 consecutive cases occurring in houses previously infected. The cases are respectively distributed according to the intervals which elapsed between their dates of onset and the dates of removal to hospital of the last preceding case in the house. The table is thus constructed from records of cases where the latest date of possible exposure is fixed by the isolation of the patient. 
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The figures permit of many inferences, but it can hardly be questioned that they mean the failure to remove, with the isolation of the patient and disinfection of the premises, all sources of infection in houses invaded by scarlet fever. The prolonged duration of this residual infection and the gradual diminution of its activity with the lapse of time are strongly suggestive that this infection is stored in the tissues of the contacts and recrudesces with a lessening frequency as its origin becomes remote. Whether such contacts are dangerous to others or only to themselves, during the prolonged quiescence of the infection, would seem to be answered mainly by the fact that when the patient fails after such a period of prolonged quiescence he usually infects others who have with impunity been in contact with him during the latent phase of the infection. The sharp drop in the tem-iporal range of Epidemriological Section infectivity shown in the first three items of the table, it will be observed, bears no relation to its endurance at a lower but very slowly declining level. For a month at least after the removal of the infected cases from an invaded household the centrifugal diffusion of the infection can be traced. Beyond that period the influence of the primary case or cases in the household is obscured in the period to which the figures relate by the return of the primary cases after a period of isolation. With their return is reintroduced a possible centre of further diffusion, and it is probable that the recurrence of scarlet fever in houses after this period is due largely to such reinforcement.
RETURN CASES.
If it be possible for the infection, diffused by the patient prior to his removal to hospital, to recrudesce at intervals during at least six weeks after his removal and give rise in those who, apparently in their own persons, have harboured the infection, to attacks of scarlet fever, it is not remarkable that the patients who have actually suffered from the disease should, after their recovery and release from isolation, be found frequently to continue its spread.
Probably no one will now dispute this explanation of the occurrence ofireturn cases. What has not so generally been recognized, however, is that the infecting cases, when discharged from hospital, may apparently be non-infectious, while at a later date they will present unmistakable evidence of an aroused infectious activity. Perhaps the most striking evidence of the truth of this view is to be found in the intervals which elapse between the return home of the infecting case and the occurrence of derivative return cases. I have analysed over ninety cases, accounted for as return cases, occurring in Willesden, in relation to the interval elapsing between the return honme of the infecting case and the occurrence of the return case, with the following tabulated results: 
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It is to be observed that only one-third of the cases are infected within the recognized maximum incubative period, dating from the home-coming of the infecting case, while in nearly 12 per cent. of the cases the onset of illness in the derivative cases is deferred for over a inonth. It is found upon inquiry that practically in all cases there had been intimate contact between the infecting and return case immediately upon release from isolation of the former and throughout the whole subsequent period. Either the infettivity of the patients released from isolation varies in the interval between their return home and the occurrence of derivative cases, or the resistance of the derivative cases changes critically during the period. Many of the infecting cases at the time of occurrence of the derivative cases are found to be subject to mucous or purulent discharges, and when, as is so frequently the case, it is found that the discharge is of recent origin it is difficult to escape the conclusion that with the advent of the catarrh there has been a recrudescence of infectivity.
An analysis of the ninety-three return cases already referred to in relationship to the presence of discharges yields the following results:- Of the above, in twenty-six of the cases found with discharge or cold upon their return home, all left the hospital free from discharge, but fifteen had had during their stay in hospital either otorrheea or rhinorrhoea, while ten were free from discharges during their stay in hospital, but were found to be suffering at the time of inquiry from discharge either from nose or ear. One case was a home-isolated case and was found at time of inquiry to be suffering from discharge. Thus 60 per cent. of those found with discharges at the time of the occurrence of the return case had already suffered in hospital from discharge, although apparently cured at the time of release from isolation. That 40 per cent. of those suffering from discharge should have been free during their stay in hospital is very remarkable. It is probable that the return to the comparatively unhygienic conditions of home, after the hospital regime, renders the patient liable to infections of the mucous membrane, and any previous discharge is more-likely to be set up afresh under these conditions. Obviously, however, the presence of discharges is not accountable in itself for the recurrence of return cases. Many of the infecting cases at the time of communicating the disease present a perfectly normal appearance and are quite free from pathological discharges. But so, in fact, are many of the cases which during the clinical course of their attack develop one or other of the complications of the disease. Apart from the desquamation, which is a sequela of the initial dermatitis rather than evidence of an actively existent infective process, many patients convalescent from scarlet fever are perfectly normal to appearance and physical examination, when an adenitis, a nephritis, or an otorrhcea reveals a lurking infectivity, of the existence of which prior to the onset of the complications there was no evidence. These exacerbations of infective processes in scarlet fever patients are characteristic, and the clinical course of the disease has its parallel in the epidemiological history in which most typically scarlet fever is revealed. The patient, after perhaps months of segregation, recovers an appearance of normality and is assumed free from infection, but on commingling with those susceptible to attack he communicates the infection either at once or at an indeterminate period subsequent to his apparent recovery.
We have seen how the infection, diffused prior to the isolation of the patient, may reverberate as it were in infected households for weeks at least after the removal of the discernible cases. For how long may the infection be diffused after the return to the home of the patients who were the starting-points of such outbreaks? It has been customary to take the somewhat arbitrary period of a month or thereabouts after the date of release from isolation as that during which recurrent cases in the household might be considered " return cases," when no evidence to the contrary was forthcoming. There is probably no more ground for ascribing the limit of infectiousness after release from isolation to this arbitrary period than there was for supposing that the period of six weeks was the natural limitation of infectiousness in ordinary uncomplicated scarlet fever. Yet, as may justly be inferred from consideration of the tables given, both of these periods in relation to their respective cases coincide with the interval during which the greatest volume of infectious spread occurs.
It is now some years ago that I was struck by the frequency with which scarlet fever invaded a house for a second time a year or more after the occurrence of a first case in the household. Such cases have not infrequently been recorded, and explanations have been offered that they were to be accolluted for by persistence of the contagiunm in some article which had escaped disinfection. I have not found that the greatest attention to the details of disinfection by the improved methods of recent years has in any way prevented the recurrence of such cases after prolonged intervals. Accidental coincidence, however, may lend to the occurrence of such cases a striking phenomenalism which may readily be misinterpreted in terms of causal sequence and which a wider survey of the facts would possibly disprove.
Does scarlet fever recur in bouses invaded by the disease with greater frequency than in houses previously free from its occurrence? and, if so, for what period is the increased frequency to be observed, and to what is it to be ascribed ? With the view of throwing some light on these questions I have analysed the distribution of scarlet fever in Willesden in relation to previously infected houses over a period of several years, namely, from 1900 to 1907 inclusive.
During this time there have been notified 3,857 cases of scarlet fever, occurring in 2,882 houses. Recurrent infections in houses have been distributed according to the intervals shown in the respective columns. These intervals represent the period between the receipt of one notification and the next in respect of cases occurring at the same address. All instances in which notifications received within three weeks of previous notifications of cases occurring at the same house have been ignored. For comparison with the results so obtained I have calculated the number of cases, in previously infected houses, which during identical comparative periods would have occurred had the incidence upon previously infected houses been the same in the respective periods as upon all the houses in Willesden. This is to say, that the houses which yielded the recurrent cases would, in the periods in which these cases occurred, have furnished the number of cases set out in the comparative figures had these houses to an equal extent with all the houses in Willesden shared in the distribution of scarlet fever. The figures calculated for comparison are thus corrected for the varying incidence of scarlet fever during the eight years it has been necessary to include in order that a completed five years of recurrences might be observed.
It will be noted that the actual incidence upon previously infected houses is higher throughout the whole period than the comparative figure, which represents what may be called the normal indifferent incidence. As the interval between primary and secondary invasion of the house lengthens, however, the difference becomes less. Had it remained constant throughout, the invariable maximum would probably have been wholly accounted for by increased risks. which already at SAGE Publications on June 21, 2016 jrs.sagepub.com Downloaded from invaded houses may be supposed to incur owing to age-distribution of their inmates. This must be assumed to be a selective influence in the formation of a class of already infected houses. But the fact that the difference is so much less marked in the groups with recurrences exceeding three years than in the groups with recurrences within this period cannot be explained on 'this ground. The data are not of sufficient magnitude to warrant anything in the nature of definite conclusions, but they are very suggestive. There is nothing inherently impossible in a recrudescence of infectivity of scarlet fever between two and three years after its onset. It has been observed that return cases are even more frequently associated with patients who have undergone prolonged detention in hospital than with those simpler cases which permit of early discharge. Year 3 weeks to 3 3 to 6 moinths 6 to 12 monthsi 1 to 2 years 2 to 3 years 3 to 4 years 4 to 5 years moniths,I 1.62 10-9 54 13-9 49 28-3 70 46-5 48 34-5 33 28-8 28 25-5
Mean 20-25 1£4 6-75 1 7 6 1 3'5 10 0 6-6 8 0 5 7 6 6 5 72 7 0 6-4 So soon as it is recognized that return cases do not depend for their infectivity upon hospitalism-a fact which is disproved by their occurrence among home-isolated cases-there is no difficulty in conceiving that the case which is admittedly infectious after nine months' isolation in hospital may be found not to have ceased to be infectious twelve months, or even two years, later. Certainly the grosser lesions may persist for longer periods, and such occasional persistence of prolonged infectivity would account for the statistical results with which we are here dealing. It does not follow that such cases are continuously infectious during this time. All the facts seem to indicate that continuous infectiousness is not a feature of scarlet fever. Many cases, seem from the first to be little, if at all, infectious, and the temporal distribution of the derivatives from known infecting cases indicates a rapid decline in infectious activity. Yet, after intervals of widely varying range, there is frequently to be observed an irruption of active infectiousness which in these intervals appears to have been quiescent. Such intermittency in the diffusion of the disease does not appear to be wholly confined to those discoverably suffering from it. It would seem necessary, in order to account for many of the facts in the spread of scarlet fever, to postulate carrier cases analogous to the demonstrable passive bearers of the diphtheria bacillus and the more recently discovered typhoid carriers. The voiding of typhoid bacilli has been shown to be an intermittent phenomenon in one detected carrier of the disease,'
and an analogous process may be inferred in scarlet fever. There appears to be little ground for seeking an extracorporeal habitat for the infectious material of scarlet fever if we except the one cultural medium -milk; and a view more consonant with all the facts would seem to be that there is continuously diffused throughout the community the flora -if it be a flora-of scarlatinal infectivity which under suitable seasonal and other conditions is communicated from person to person in toxic quantity and degree, from time to time appearing phenomenally as sporadic or epidemic scarlet fever. The conditions under which such infectivity is aroused are little known, but are probably of correlative importance, as a means of limiting the disease, with those whose aim may be said to be to immobilize in discovered cases the infection of which they are obviously the intermittent bearers.
There appears good ground for saying that the change from a hygienic to a relatively insanitary atmospheric environment in those who are the hosts of the infection arouses its kinetic energy, and it is in this way that many hospital return cases are to be accounted for. In the multiple infections of the home, many of them probably non-pathogenic and operative only because of the symbiotic processes they induce, are to be found conditions which offer a promising field of inquiry. The vagaries of scarlet fever will not fit the somewhat stereotyped views with which it has been extensively identified. They are so elusive of formulation that, of almost every statement which may be made concerning it, the opposite is also true: it is a very slightly infectious disease, it is a highly infectious condition; it is a very mild affection, 'See paper on "1 Typhoid Carriers, with an Account of Two Inistitution Outbreaks traced to the same 'Carrier"' by D. S. Davies, M.D., and I. Walker Hall, M D., Proc. Roy. $oc, ,l.ed., 1908, i, Epid. Sec., p. 175. it is a most dangerous disorder; it breeds true, but scarlet fever convalescents frequently communicate diphtheria ; its infectiousness is short-lived, but it endures for x months or years. Such paradoxes might be indefinitely multiplied. They merely show the difficulty of formulating a comprehensive statement of the natural features of the disease and of presenting any harmonious concept acceptable as a theoretical account of its varied phenomena. The hypothesis of its intermittent infectiousness resolves many of the difficulties with which the epidemiology of scarlet fever is beset, and if we are obliged to recognize that the seeds of the disease are disseminated far beyond the zone of controllable limitation, there to germinate under complicated and obscure conditions, our disappointment will not be unalloyed. For we shall know that in the truer appreciation of the natural epidemicity of the disease preventive measures will be designed more accurately adjusted to the intricate complex of conditions which has intruded upon attention and has refused, with all the insistent compulsion of fact, to be thrust from our calculations or to be ignored in our measure of the forces we desire to control.
DISCUSSION.
The PRESIDENT (Dr. Newsholme) said the Section had listened with great interest to Dr. Butler's paper, and he was voicing the wishes of the Section in thanking him for it. The contribution was most interesting from an epidemiological point of view and presented many points suitable for discussion.
Dr. E. W. GOODALL agreed with the President's expression of high appreciation of the paper, and said the subject was a very wide one, touching many points-etiological, clinical, and pathological. The idea of the prolonged infection of infectious diseases was not entirely new. Twenty years ago a paper was read before the Epidemiological Society by the late Dr. Gresswell, in which instances were narrated of patients who had suffered from diphtheria and at long periods afterwards had presented affections of the throat which, though sometimes clinically diphtheria, in many cases were not; and yet those cases appeared to have given rise to fresh outbreaks in places remote from those in which the patient had originally suffered. There was no doubt that those patients had recrudescences of diphtheria in a mild form a long time after the original attack, and were still -infectious. He did not remember that Dr. Gresswell touched upon the question which Dr. Butler had raised, namely, the intermittency of infection; that author had published his observations to show that diphtheria might remain infectious for a long time. Dr. Butler had D-11 adduced evidence to show that, though patients were usually non-infectious, yet every now and then they might become infectious. Four years ago the President had read a paper before the Royal Medical and Chirurgical Society, in which he put forward a large number of facts to prove that not only diphtheria but also scarlet fever might be chronically infectious, and he believed the President used, in his paper, the words "recrudescence of infection." Allusion was made by the President to Dr. Greenhow's book, published in 1860, but he did not think that Dr. Greenhow had any idea that diphtheria was a chronic disease in the sense meant by Dr. Newsholme. Dr. Greenhow alluded only to cases of diphtheria in which the disease lasted several months -a condition noticed by French writers, who spoke of a prolonged form of diphtheria, a form rarely seen since the introduction of the antitoxin treatment. Another work dealing with the subject was the Report issued by the Metropolitan Asylums Board, which was drawn up by Dr. A. G. R. Cameron, a report which had not received the attention at the hands of medical officers of health and epidemiologists which it deserved. Though he did not agree with all the deductions drawn in it, it contained a large mass of facts. Several matters dealt with in the present paper would be found covered even more fully in that report. Dr. Butler had drawn attention more particularly in his paper to the intermittency of infection. During the past year he (Dr. Goodall) had had brought to his notice a curious case of the sort. Possibly it consisted of a mere series of coincidences, but he thought it was more than that. R. C., a boy aged about 13, who was a boarder at a first-class private school, was taken ill on December 14. On December 17 he was sent home and the next day scarlet fever was diagnosed. A few days later another boy in the school developed scarlet fever. R. C. passed through a not very severe attack and on January 30 went to Hampshire, where he remained until February 11, when he returned home. On February 24 he went back to school. On the day after his return to school his mother developed scarlet fever and was isolated. His two sisters were sent away to another house; they had been associated with their brother after he had returned from the country. On March 2 the master of the school sent the boy home again because two other boys had developed scarlet fever four days after R. C. returned to school. The family were then more or less separated: the boy slept in one house, the two sisters in another, and the mother was isolated in a third, but the boy was allowed to be with his sisters during the day. On March 21 one of the sisters failed with scarlet fever and was sent to another house. Nothing more happened until April 20, when one of the servants, a kitchenmaid, developed scarlet fever and was sent to hospital. He saw the boy in April, very soon after the kitchenmaid was taken ill, and there was very little amiss to be found with him; there was only slight hypertrophy of the mucous membrane of the posterior pharyngeal wall. The boy gave a history of having a small sore on one nostril at about the time the attack of scarlet fever commenced, and that it had not healed until just before he returned to school. It was advised that the boy should have his nose douched and that he should not go back to school in the summer-time. This advice was carried out. He went to a private tutor during the summer daily'; the private tutor had two (presumably susceptible) children and they did not contract scarlet fever. R. C. paid a visit of six days' duration to a house in which were several boys; during that time he felt well and nobody else got scarlet fever. He went back to school on September 24. On September 29 a boy sleeping in the next bed developed scarlet fever, and another boy, not in the same dormitory, was attacked with the same disease a day or two later. R. C. was sent home, and he (Dr.
Goodall) had an opportunity of seeing him. R. C. was isolated on October 1 and went home on October 3. When he saw him he was thick in his speech, as if the posterior nares were 'blocked, and there was hypertrophy of the mucous membrane of the pharynx. The boy said that on October 4 he noticed that his nose was stopped up and that later there was a good deal of coryza. He was taken to an eminent throat specialist to see whether there was any chronic condition present, such as adenoids, which could be removed, and that gentleman reported that the pharyngeal mucous membrane was not quite normal, but that there was nothing which was removable. Now that attention was being drawn to cases of this kind more would be heard of them. Probably the intermittency of the infectiousness might be due to more than one condition; it might depend upon the condition of the person who had had scarlet fever or upon the condition of the organism, whatever it was. The organism might pass through virulent and non-virulent stages. During a virulent stage such a condition as a cold, with frequent sneezing, would disseminate the organism, and if the organism was in the virulent stage the disease would be spread. He thought there could be no doubt that some persons who had scarlet fever became chronically infectious in the same way that diphtheria patients did.
As the President pointed out in his paper, it was curious how attention was fixed on diphtheria and yet investigators failed to see the same sequence of events in scarlet fever. Dr. Butler was almost persuaded that fomites had nothing to do with the spread of infection in scarlet fever. He (Dr. Goodall) was not inclined to go as far as that. In most places disinfection was well carried out by medical officers of health, so there was not now the opportunity of seeing the spread by fomites as in old days. It was to be remembered that the reception of infection was a question of dosage; if the body was invaded by only a few micro-organisms, the disease would not develop. A class of cases which seemed to show that infection might be conveyed by fomites was that in which a patient was ordered to be discharged from a fever hospital, but for some reason he was detained, and the next day, or within a day or two, another case developed in the house. Such cases would have to be looked into more closely in future. To him they appeared to be cases of infection derived from clothes and similar articles, but in the light of Dr. Butler's paper the continuance of the disease in the house in the form of mild sore throat would have to be considered. The author had referred to the important question of infected houses. That was almost a new point, but Dr. Berry, the medical officer of health of Grantham, had contributed a paper on the subject to the Lancet D-lla a year or two ago. In that paper he stated that he had noticed that in a certain epidemic scarlet fever cases kept cropping up in houses for several months after the first case; but Dr. Berry offered no explanation of these cases, which he had never observed in previous epidemics, so it was clear that they would not be finding those carrier cases, or cases of recrudescence, in every epidemic. After the present paper he hoped more investigation would be carried out on that point. On the whole, his views agreed with those of Dr. Butler; in fact, during the last two or three years he had been teaching, as an hypothesis, that the virus of scarlet fever, when definitely recognized, would probably be found in a large number of healthy people, and that certain circumstances, such as the removal of tonsils and adenoids, or an attack of diphtheria, produced a condition of the mucous membrane which allowed it to become active and so set up an attack of the disease. That hypothesis would explain cases which were otherwise obscure. There was evidence that the scarlet fever virus was very widely distributed throughout the community, and that fact did not encourage hopes of being able to stamp out the disease. Scarlet fever was not now so virulent as it used to be, but he feared it was equally prevalent. If those views were correct, they could hope to limit the incidence of the disease, but hardly to do away with it altogether. He thanked Dr. Butler for his contribution, which would lead them to carry out their inquiries in new directions. Dr. PARSONS expressed his agreement with the commendation of the paper which had been made, but he thought they must also agree with Dr. Goodall that if the hypothesis of the intermittency of infectivity of scarlet fever removed many of the difficulties in the way of its epidemiology, it also added many difficulties to the problem of its prevention. If the infection was so widely prevalent it seemed almost hopeless to attempt to fight it by isolation and disinfection, and therefore the question arose whether it might not be well to let it burn itself out, and allow the people who harboured it to acquire immunity. We might thus hope to obtain a race that would be less affected by it. Possibly something of the kind might have been acting, thus accounting for the disease now being less virulent than in times past. With regard to the development of infectivity after it had apparently ceased, in reading accounts of return cases he had often been struck by the remark that infection from the convalescent took place after there had been some discharge, frequently following catarrh. There were cases of scarlet fever which occurred after operations about the throat, and in them the cause might have been the lowering of the patient's resistance.
But it seemed to him that an explanation might possibly be that there was a discharge in such cases which afforded a medium for the multiplication of the organism upon which the disease depended. In a healthy mucous membrane there was scarcely any discharge, and therefore little upon which the organisnm could thrive. But if there were a mucous, or muco-purulent, or sanguineous discharge, the organism could easily be multiplied. It was known that the contracting of infectious diseases was very largely a matter of dosage; that a person who had a certain degree of immunity might come into slight contact with the infection without contracting it, but that if the infection were presented in a concentrated form he would contract it. With regard to fomites, he knew one case in which a child was taken ill with scarlet fever without any ascertained cause, and the case was a mystery until it was remembered that a few days previously she was playing with a doll which had been given to her by a lady. Inquiry showed that the lady had a chil l who lhad died of scarlet fever a year before, and that in the interval the doll had been shut up in a box. When he was inquiring about the spread of infectious disease by rags, he found plenty of cases of smallpox in which rag-workers had contracted the disease, but there were very few even suspicious cases in which scarlet fever had been so contracted. But against that it must be remembered that rag-workers were people who were less susceptible to scarlet fever, because most of them had probably had it in childhood or early youth. With regard to scarlet fever houses, he asked whether the explanation might not be one of age, i.e., in one house there was a large number of children, whereas in another the inhabitants were mostly adults.
Sir SHIRLEY MURPHY desired to ask a question concerning the construction of the table on page 73. He was not sure whether they were to understand that the inmates of those houses throughout the whole period were the same, or whether the author was dealing with tenement houses in which people stayed only a short time, and in which there were many changes. Perhaps, if he had not the exact figures, he might be able to say generally whether, in his opinion, it would materially affect the result. With regard to the cases of scarlet fever occurring after injury, they were all familiar with septic eruptions following injury, which eruptions sometimes closely simulated that of scarlet fever, and he did not know how, clinically, it would be easy to distinguish those cases from actual scarlet fever; they had the red rash and the sore throat, but he could not say whether there was desquamation afterwards. But the test would be as to whether they infected other people. Such cases were referred to in Dr. Butler's paper, and he therefore asked him if he had evidence of the spread of infection from such cases. With regard to scarlet fever following diphtheria, in diphtheria cases one often found eruptions which must be regarded as septic eruptions. Those, again, he did not always know how to distinguish from scarlet fever. One heard of prolonged infections in cases of scarlet fever and diphtheria, and one was told about them in connexion with enteric fever. He had never heard them mentioned in connexion with measles, but he had no opportunity of knowing whether they did occur. Neither had he heard of them in connexion with smallpox, as he probably would have done if they actually existed. He wished to join with other members in expressing his very high appreciation of the paper; the facts were not only admirably told, but the evidence collected showed a most painstaking and exhaustive inquiry.
Dr. BEDDOES said he had tried to read reports of the Metropolitan Asylums Board, to which Dr. Butler had called attention, but the difficulty of obtaining them and knowing when they were coming was so great-that 'he did not know any Government publication so hard to study. Perhaps Dr. Goodall would consider that in relation to those he was capable of influencing. With regard to the distribution of scarlet fever, it wais very eXtraordinary how in some countries it was almost absent, according to the statistics issued by them. For instance, in South America it was a comparatively rare disease. At Manchester, in a limited population with a limited area, it had struck him at a hospital there that there were differences in the virulence of the local infection. He meant that from one part of the district nearly all the cases came with throat affections, while from another there was a high percentage of cases of albuminuria; and from still another a batch with more joint affections. If that was generally so, he was not aware that the fact had been recorded. If it were true, did the return cases have the same characters ? With regard to surgical scarlet fever and its outbreak where there was local temporary lowered resistance, he remembered a lad coming for the operation of cleft palate. He was apparently in good health when he came in, but on the second day his nose became very red, and on the third or fourth day he had a typical scarlet fever rash. Shortly afterwards a case of burn of the foot was admitted, which was not treated by iodoform, and on him there was a rash similar to that of scarlet fever. He read the matter up in " Holmes's System of Surgery," and that author said there were often rashes spreading from burns. He would like to know whether anything had been done as to tracing how late a scarlet fever case showed the reaction of Wassermann. He thought that might well be worked out.
Dr. CORBIN said he agreed with Dr. Butler that in scarlet fever infection by fomites was very rare, but he thought that in regard to smallpox it certainly did take place. In StockDort a case of undoubted discrete smallpox arose in one of the mills. There were no cases at that time in the country, so it was impossible to connect the case with any contact. He investigated the matter and found that the patient was a piecer, whose duty it was to piece together broken strands by wetting the finger and thumb-which was usually done by the mouth-and rubbing the broken ends togethor until they united. He found that the cotton came from New Orleans, where he discovered that smallpox was endemic, and at that particular time was epidemic. Though this case appeared at a time when the resistlnce of the community against smallpox was particularly great, the girl was infected apparently by fomites. It was interesting that the girl was working in a room with twenty operatives, and of those only three were vaccinated, and of the unvaccinated he could only persuade a few to get vaccinated. Yet not one case of smallpox arose. Thus it was evident that the resistance of the community, as well as the resistance of a particular individual, had to be taken into account. No doubt the latency of those diseases was somewhat determined by climatic influences, and the return cases of scarlet fever were inclined to arise at one period of the year more than at another. With regard to injury influencing scarlet fever, he had come across cases in which injury, without causing superficial abrasion, bad caused sufficient shock to lower the resistance, and he thought that this had been the predisposing cause of the scarlet fever. He knew of another case in which exposure to coal-gas caused scarlet fever, and he did not doubt that the lowering of resistance was a very definite factor.
Dr. MEREDITH YOUNG said that when ten years agp he was medical officer of health for Crewe he knew an incident whiclh excelled anything he had heard in the history of this disease. In one of the public elementary schools he found a child who had scarlet fever and who had been attending school, with the exception of one day when the rash was out, during the whole attack. At the time of his visit she was sitting in the back row, there being thirty or thirtytwo other girls in the class. She was picking off little pieces of desquamating skin from her fingers and passing them along the bench to her school-mates.
Those girls were not merely examining the pieces, but several of them, in his presence, put them into their mouths and chewed them. The child suffering from scarlet fever had some excoriation about the anterior nares and evidence of dried discharge about one of the ears, and she had both otorrhcea and rhinorrhcea. He followed the history of each member of that class with the greatest interest, but none of the girls had an attack of the disease. In the face of facts like that, one must regard any measure for prevention as mere finesses against the unknown.
[Endeavours have been made since this speech was delivered to find the records of the number of protected and unprotected children in this class, in accordance with the suggestion of the President of the Society. As the incident is about nine years old, this effort has so far been unsuccessful.]
Dr. TURNER asked what was the explanation of the table on page 68. The author said a rapid drop of cases occurred from the first week to the third month. But in the middle of the chart there was an extra infection by the discharge of the primary case. He asked whether he was to understand that the table as given included all the return cases. If so, it seemed peculiar that there was no recognizable hump on the curve. He also asked whether the return cases were included in the last table.
Dr. HAMER said one point particularly interested him in this very suggestive paper, namely, that Dr. Butler conclusively showed that, to use Pettenkofer's terminology, in addition to x and y, the susceptible person and the germ, there must also be a third something, z, before scarlet fever could be produced. It seemed to him (Dr. Hamer) that while the author demonstated that z had an existence, the explanation he offered of the nature of z was inadequate. He understood him to say: first, that there must be a lowering of resistance in an individual, who, second, must be living in co-partnership with " the flora of scarlatinal infectivity," while, third, there must be a simultaneous lowering of resistance in a predisposed individual who was to receive the infection. Thus Dr. Butler postulated an exceedingly complex kind of z-it was a function of three variables; and inasmuch as one could assign values to all the variables, one would think z would fit any given circumstances. But Dr. Hamer considered there were a number of critical objections which this z did not meet. There was in the first place, at the foundation of Dr. Butler's argument, the assumption that the flora of the naso-pharynx, "having acquired toxic property in an habitual host, preserved the same virulent character when planted out among contacts." That was simply an hypothesis; no direct evidence was adduced in support of it. There was no conclusive evidence that a healthy child having diphtheria bacilli in its throat possessed the ability to communicate diphtheria to other children; similarly there was no conclusive evidence that typhoid bacillus carriers could communicate typhoid fever to other persons. Dr. Butler said: " The hypothesis that the infection is retained in and emanates from the persons of those who have recently recovered from the disease (i.e., scarlet fever) is now generally accepted." But how did the infection emanate ? It was, however, only fair to say that Dr. Butler's attitude, so far as scarlet fever was concerned, was precisely that assumed by Dr. Savage, who had done so much to illuminate this particular field of inquiry in a recent bacillus carrier discussion. Dr. Savage said of the bacilli of bacillus carriers, in the discussion at Cardiff: "It is a reasonable assumption that they cause disease, and the onus of proof hardly rests with the bacteriologists. But if not with them, with whom did it rest? In any case, when Dr. Butler assumed that the throat flora of his scarlet fever contacts was capable of infecting other persons, was he not begging the question at issue? The second point Dr. Hamer desired to make was with regard to Dr. Butler's evidence of the remarkable tendency of scarlet fever (and diphtheria) to cling to houses.
Dr. Butler said: " It is a very common experience to find that, after cases have been removed to hospital, the disease breaks out afresh in the household, long after the incubation period has elapsed." That looked as if z was something clinging to the house, and not necessarily something inhering in the apparently healthy human inhabitants. The third point was that there was, as had been observed by many observers, from Sir W. H. Power's Pirbright inquiry onwards, a similar tendency for throat malady to cling to the school, and not merely so, but also to the department and the class-room. That propensity seemed to indicate that it was something in the class-room and in the building, rather than something in the children, which was determining the persistence of the infection. Fourth, the views here expressed seemed borne out by the fact that, while the tendencies to cling to the house and to the class-room were so marked, the phenomenon was not exhibited in the case of the isolation hospital ward, unless it were under exceptional conditions of overcrowding. Fifth, as Dr. Peters pointed out at the last meeting, there was the question of temperature, and as he said: "It is difficult to see how those temperature influences could get at the organisms within the body, where the temperatures are notably high and constant." If the healthy carrier hypothesis was to be accepted as covering the entire ground, some explanation was necessary in this connexion. Sixth, taking a broad view of the matter, it was necessary that the unknown z should explain the epidemiology of scarlet fever-its seasonal distribution, its relation to hot years and to years of deficient rainfall, its historical, geographical, and racial distribution, and other things, too, and it seemed to him that the healthy carrier hypothesis hopelessly failed to explain that epidemiology. Dr. Butler had taken a recently formulated fashionable theory and applied it to explain z. Dr. Hamer suggested that it was necessary to consider also some other hypotheses. There was the hypothesis mentioned by Dr. Goodall, that clothes might play some part. Another theory which had had some vogue, as regards one and aniother disease, was thas of an intermediate host. If Dr. Butler were to take, for example, a flea hypothesis and apply it to the facts mentioned in his paper-the laundry-maid and the parlourmaid, Roger N., Kitty L., and the rest-he would find it adequate, and beyond that such hypothesis would meet some of the objections he (Dr. Eanmer) had raised to Dr. Butler's hypothesis. Whether a flea hypothesis would meet the last of these objections was a difficult question. More knowledge was required. Before finally deciding as to the nature of z, it was clearly necessary carefully to examine all the suggested' hypotheses.
The PRESIDENT (Dr. Newsholme) expressed his high appreciation of the paper. Dr. Goodall had referred to a paper by him (Dr. Newsholme) which he read four years ago in that room. As this paper dealt with the same subject as Dr. Butler's, and arrived at somewhat similar conclusions, he thought the most suitable contribution he could make to the discussion would be to have printed in the Pr;oceedingis an extract from this paper: ' " Sumwmtary of Conclhsions.-Firstly, . . . cases-of protracted and recrudescent infection are relatively infrequent, representing only a very small percentage of the total cases of these two diseases. . . . The number of 'return ' cases is small and not such as seriously to invalidate the enormous benefit which patients and their friends receive from the hospital, even if it be assumed that return' cases are special hospital phenomena. Secondly, cases of protracted and recrudescent infection are oftenest associated with nasal and aural discharges, though not always so. The proportion between 'return' cases in whichl such discharges have been present and those in which they have been absent cannot be stated in the absence of statistics of the most accurate and detailed description on a large scale, the data for which do not at present exist.
Thirdly, the absence of this information indicates the necessity for accurate records, both in hospital and home practice, of all cases of protracted and recrudescent infection. . . Fourthly, the occasional occurrence of such ' return' cases emphasizes the necessity for post-isolation supervision of patients, whether treated at home or in hospital. . . . Fifthly, a study of the preceding cases indicates that in most instances the rhinorrhcea, which is oftener than any other morbid condition associated with protracted infection, was already present when the patient was first isolated, or appeared soon afterwards. This fact has an important, and hitherto neglected, bearing on the origin of 'return' cases. It suggests the belief that a condition determining protracted infectivity may have been similarly present from the first in the infecting patients,2 in whom no obvious mucous discharge occurred.
"Protracted and Recrudescent Infection iIi Diphtheria and Scarlet Fever," by A. Newsholme, A.D. ; read June 14, 1904; Mled. Chir. Traits., 1904, lxxxvii, p. 549. 2 Patients causing " returnl " cases are " infecting patients." Patients infected by these are " returii " cases.
Seventhly, there is definite evidence that in some instances infection has become dormant, to be again roused into activity by various circumstances, as by the disturbance caused by cessation of isolation, possibly in connexion with baths at the time of discharg&, or at-as later period by a catarrh or other means tending to lower personal resistance. Eighthly, the cases bring out the close analogy between the phenomena of protracted and recrudescent infection in scarlet fever and in diphtheria.
(1) In both diseases infection is occasionally exceptionally prolonged. The percentage of 'return' cases in most statistics is stated to be much lower in diphtheria. We have no certain knowledge how long the scarlatinal germ will survive in the naso-pharynx, though probably in exceptional instances quite as long as the diphtheria bacillus. . . . From a clinical standpoint it must, I think, be regarded as still an open question whether protracted infectivity is more common in one of these diseases than in the other. . .
(2) In both diseases infection occasionally recrudesces. This may occur (a) in the form of a definite relapse having all the clinical features of the disease in question; but more commonly (b) the only accompaniment of recrudescent infection is the recurrence of a mucous discharge, and even this indication of the possibility of recrudescence may be absent.
" Explanation of Protracted Infectivity.-The persistence of active and the occasional recrudescence of dormant infection may be compared with corresponding phenomena in ringworm. Most cases of scarlet fever or diphtheria are like tinea of the face or body-the contagium quickly disappears. The exceptional cases are like tinea capitis. No difficulty arises in destroying the contagium on the scalp surface, but it reappears with the growth of the hairs from their follicles. And this comparison incidentally furnishes what is, I believe, the correct view of the causation of persistence of infection in scarlet fever and diphtheria. The specific micro-organisms of these diseases remain in crypts of the naso-pharynx, which act as active 'incubators' of them. This applies to the cases continuously infectious. In those cases in which infection temporarily disappears, to recur under the influence of a catarrh or some traumatism, &c., it may be supposed that the specific micro-organisms have been lodged and at least partly incarcerated in the follicles, and possibly in deeper lymphatic tissues or glands. The occasional protracted persistence of the Klebs-Loffler bacillus in the throats of certain healthy individuals who have been in contact with diphtheria and in the throats of convalescents from this disease is well known. . . . The facts as to protracted scarlet fever are not so well recognized, but exactly the same phenomena occur in this disease as in diphtheria. . " Hospital Treatment in Relation to 'Return' Cases.-Instances have been given in this paper of protracted infection in scarlet fever in which there had been no recent contact with acute cases of that disease, and of cases in which there had been no contact during the patient's illness with any except the patient's personal infection; and it has been shown that in some of these cases infection recrudesced after an interval of apparent freedom from infection. It has also been shown that such instances of protracted and recrudescent infection occur in diphtheria when patients are treated at home: and in this disease, no suggestion, so far as I am aware, has been made, or could be supported, of any special hospital influence favouring 'return ' cases. The known close relationship and analogy between the two diseases suggests that the explanation of the above occurrences for one disease will apply equally for the other. How do these facts and considerations bear on the suggestion that the occasional persistence of infection in scarlet fever is due to hospital infection ? The aggregation of cases in hospital wards has been widely taught to be the cause of 'return' cases in scarlet fever.
" In view of the preceding facts and considerations, I maintain that in scarlet fever, as in diphtheria, the, occasional persistence of infection is a phenomenon in the nataral history of the disease, irrespective of, and ini the main uninfluetced by, the external conditionts to which patients are ordinarily subjected. This view (a) is not contradicted by the statistical evidence as to the excess of 'return ' cases in hospital experience; and (b) it is strongly confirmed by the facts and considerations already advanced; (c) by the facts as to relapses in scarlet fever; and (d) by the analogous facts as to protracted infection in other infectious diseases besides scarlet fever and diphtheria.
Statistical Evidence.-Statistical evidence supports the view that 'return' cases occur in disproportionate numbers in connexion with hospital-treated cases of scarlet fever. But it needs to be remembered that the number of 'return' cases in any experience is relatively small, and that home-treated cases have not hitherto been rigidly investigated in regard to 'return' infection. It is known that from 1 to 4 per cent. of ' return' cases ordinarily occur after hospital treatment of scarlet fever. When home-treated 'return' cases have occurred, they have commonly been ascribed to failure of disinfection rather than, as in hospital cases, to persistent or recrudescent personal infection. I am at present totally unable to accept as satisfactory the statistical evidence that 'return' cases are a special hospital phenomenon. It has to be remembered that home-treated cases are picked cases, allowed to be treated at home because there were no susceptible children in the same house or because the home conditions as to isolation and cleanliness were good. Before any accurate conclusions can be drawn, it will be necessary to know both for hospital and for home-treated cases of scarlet fever, the number, age, and sex of all the persons in the same household not previously having had scarlet fever, and to state the incidence of recurrent infection with due regard to these facts. One statistical reason for the under-statement of home-treated 'return' cases is illustrated by cases given in this paper. A considerable proportion of the total home-treated cases is furnished by families in easy circumstances, with whom change of air during convalescence is a matter of routine. Even if it be ultimately found that there is a real excess of 'return' cases in connexion with the hospital treatment of scarlet fever, the facts already recorded, showing (a) that 'return' cases occur when single cases are treated at home, and (b) that they occur in hospital-treated patients for whom either the conditions of home treatment have been secured or for whom separate treatment in convalescent wards has been secured, indicate that 'return' cases are not essentially hospital phenomena, i.e., that treatment alongside of other acute scarlatinal patients is not the unconditional invariable antecedent of protracted or recrudescent infection. Consequently hospital treatment is degraded to the position of a non-essential concomitant, at the most an auxiliary, of such infection.
" Protracted Infectiont in Scarlet Fever. Here, again, much light is thrown on the problem by comparison with other infective diseases. Diphtheria frequently manifests protracted infectivity in home-treated cases. We know also that the Eberth bacillus may persist for many months in the gall-bladder, in periosteal abscesses (ten months after an attack of enteric fever), &c. There is no suggestion in this disease of renewed doses of external infection. Why, then, should the view that the occasional protracted infectivity of scarlatinal patients is caused by repeated doses of infection from without be entertained ? In influenza the possibility that relapses and recrudescence of infection may be due to external infection from other patients will often be tenable, in view of the fact that this disease usually runs rapidly through a family. But the influence of hospitalism cannot be urged; furthermore, all the available evidence tends to show that the contagium of this disease, like that of measles, is very short lived when exposed to desiccation and the influence of light and air. In this disease, therefore, as in the others, the most reasonable hypothesis is that relapse and recrudescence of infection are due to the revived activity of specific nlicro-organisms stored in the patient himself, and derived from his own initial attack; relapse or recrudescence being brought about by some factor which temporarily removes or reduces the slight degree of immunity already established.
"It is unnecessary further to summarize the converging lines of evidence which suggest the inference that protracted and recrudescent infection, when they occur in scarlet fever, are due, as in diphtheria, in enteric fever, and in other infectious diseases, to the prevalence of a particular type of disease and to conditions inherent in the patient himself, and not to conditions, whether hospitalism or other, external to the patient."
Dr. BUTLER, in reply, said he could not complain of lack of criticism, and he was particularly indebted to Dr. Goodall for reference to the cases connected with the schoolboy. He had not himself come across a series of cases which so-indicated and illustrated the main thesis of the paper as did that. Dr.
Goodall misunderstood him if he supposed that his mind was so fully made up on the question of the possibility of the spread of infection by fomites that he would be prepared to advocate that disinfection should no longer be carried out. He still thought there was not sufficient evidence to justify the forgoing of disinfection after the occurrence of scarlet fever in a house, and until there was sufficient evidence to justify the experiment, he was far from thinking that fomites as a source of infection should be put out of court. In nothing which he had said that evening did he suppose he was original, if by that was meant saying something new; but everything he had said was original in the sense that it was wlhat he thought. Moreover, the claim to originality presupposed familiarity with the work of every preceding investigator, which he did not claim. He had been often struck with the way in which men worked along parallel lines unknown to each other. He was almost horrified at a possible charge of plagiarism when, a week ago, he turned up a paper, after his own was in the printers' hands, by Dr. Berry, showing cases which illustrated better than his own the very points which he had been contending for that night. Dr. Parsons and Sir Shirley Murphy had questioned whether the difference in the columns in the diagram was not largely to be accounted for by the difference in the age-distribution. He could not tell whether that was due to the different ages of the inmates of those houses, but as he had pointed out in the paper, differences in age-distribution of the inmates of houses previously infected as compared with all other houses in the district should show themselves in uniform differences in the lengths of the compared columns, whereas this was only apparent in the later years of the period. During the first three years after the occurrence of the primary cases in infected houses the differences in the lengths of the compared columns progressively diminished. In reply to Dr. Turner he had to say that the curve shown on the diagram was constructed so as to include return cases, and he agreed with him that it was surprising the curve showed no hump in consequence. Dr. Hamer complained that the statement as to the flora of the naso-pharynx retaining their acquired toxic properties when planted out among contacts was a mere ipse dlixit unsupported by evidence. It was true that until the toxic species of this flora was identified the truth of this statement would not be bacteriologically demonstrable, but that was not to say that there was no evidence of its truth. It was a matter of common observation which he should have thought would not have been questioned that colds spread rapidly by contact-infection when introduced into a household, and he himself had repeatedly observed this to occur when the initial cold had been contracted as a result of exposure to chill. Actual demonstration of infectious spread was scarcely possible, but the inference was irresistible when we found the mere commingling of the sick with the healthy was invariably followed by the spread of an ailment the infectiousness of which was only known by this oL served sequence of events. He had not set out to explain every feature of scarlet fever, and what he had submitted was a view which he found more generally in harmony with the facts than other views which attempted such explanation. He had to thank Dr.
Newsholme for his criticisms of the paper. In drawing an analogy between variations in individual susceptibility and community, susceptibility to specific infections due to the immunity constitution of its members, as modified by their zymotic history, he did not think he could properly be charged with dogmatism, nor again did he think he was dogmatic in saying that "return cases do not depend for their infectivity upon hospitalism-a fact disproved by their occurrence among home-isolated cases." Such a statement, particularly when taken with its context, might be made by one who accepted hospitalism as one of the factors in the causation of some return cases. The statement did not reduce all D-llb the difficulties in the epidemiology of scarlet fever to a simple proposition; it merely insisted upon -the fact of the prolonged infectivity of the disease irrespective of its method of isolation and without prejudice to the part played by conditions arising out of the manner of isolation, which might or might not modify such persistence. The fallacies in the table which had been referred to were fallacies of inference which the table might not warrant. The table was a mere statistical presentment, which would have to be interpreted very carefully. He gave it for what it was worth. It was impossible with the data at his command to give more than a crude statistical result. The concrete facts on which it was based perforce had been ignored. There were changes in the population living in the houses to which the figures related, anomalies of agedistribution, errors of diagnosis, and many other circumstances which detracted from its value. They must give pause to the inference which the table seemed to suggest. But such as it was, he did not think it altogether useless. It was possible only to record such facts as were available. The fallacies to be avoided were erroneous inferences.
